First Midterm Exam Math151

(Discrete Mathematics)

Spring Semester 2018-2019
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Q1: Complete the following truth table (2marks)

4 pv=q | PN | (pv—g)—>(pAg)
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Q2: Using logic laws, show that [—.p A (p vq)] — q is a tautology. (2 marks)

i o
N e

....................................................................................................................................................................

......................................................................................................................................................................

Q3: Determine the truth value of each of these statements and justify your answer. (2 marks)
(i) Vx eR, x?—5x +620. ‘\
False.,.. o =Bxtb=0=20(x23).. Tuke. X E.(2,3)
(i) Ix eR, x*<x?

Toulp M 22 e X2 OA).2.0. ke L0, 1)

Q4: Use a proof by contraposition to show that if (xy ) is an even number where x,y € Z

then x isevenor y iseven. (2 marks)
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Q5:letx,y,z e R such x +y +z =21, use a proof by contradiction to show that x >8 or
y2Torzz6. (2 marks)
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Q6: Let |a, be a sequence defined as: g
{ }nzo —-3a,_,, forn>2

a, =4a

n-1
Show that a, =1+3" for all integers n > 0. (3 marks)
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...................................................

Q7: Let R be a relation defined on 4 ={-2,-1,0,1,2,3,4} as:fora,b €A, aR b & a*=b.

(i) Write R as a set of ordered pairs. (1.5 marks)

°E=§é—cﬁ14),c-1;i),(0¢0),("M)(Q/‘U;

(i) Determine the domain and the image of R . (1 mark)

SSWWI\Q N)! ~- 1. i W 2.8.4.4 ;:2.. .....................................................
C}a&n&i&% R$ § . A, aj ;

(iii) Draw the direct graph (or digraph) of R .
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Q8: Let S= {(l,l),(l,Z),(S,l), (3,3)} be a relation defined on B = {1,2 3}-
(i) Find M ¢ ( the matrix of S ).
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(i) Find S =S . (1 mark)

eSS (As1) 504129 (20 233 =3 (A (o) (1D
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(i) Find S oS ™" . (1.5 marks)

e ST 2 8 0448 (R01) BB (3L S
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